The aim of this study is to investigate the clinical characteristics and management of intrathoracic bronchogenic cysts. Materials and Methods: Twenty-four (n=24) patients with intrathoracic bronchogenic cysts were treated surgically between August 1990 and December 2009 at our institution. Patients were divided into two groups by bronchogenic cyst location: mediastinal or intrapulmonary. Symptoms at diagnosis, radiologic findings, locations, surgical methods, pathological findings, and surgical outcomes were investigated retrospectively from consecutive patient medical records. Results: There were 12 females (50.0%). The mean age was 26.8 (range, 5 to 64) years. The mean follow-up period was 27.3 (range, 1 to 121) months. There were 15 (62.5%) mediastinal and 9 (37.5%) intrapulmonary bronchogenic cysts. Symptoms occurred in 8 patients with mediastinal bronchogenic cysts (53.3%) and 5 patients with intrapulmonary bronchogenic cysts (55.6%) (p=1.000). On computed tomography (CT), 7 patients (46.7%) showed homogenous solid masses in mediastinal bronchogenic cysts and five (55.6%) patients exhibited heterogeneous cystic masses with air-fluid levels in intrapulmonary bronchogenic cystic masses. Open thoracotomy was performed in 17 (70.8%) patients, and video-assisted thoracic surgery was performed in 7 (29.2%) patients. On pathological findings, there were 16 (66.7%) complicated cysts, and in 13 symptomatic patients, 11 (84.6%) patients had complicated cysts. There was no operative death in this study. During the follow-up period, no recurrence was detected. Conclusion: Intrathoracic bronchogenic cysts have a wide variety of clinical characteristics and radiologic findings. Even though some patients do not experience symptoms and signs caused by bronchogenic cysts, serious symptoms and complications may develop with the passage of time.
INTRODUCTION
A bronchogenic cyst is a benign congenital aberration of bronchopulmonary foregut malformations that arise during the development of the embryonic foregut. It can be found in the mediastinum or pulmonary parenchyma and rarely in extrathoracic locations [1] . Bronchogenic cysts of the mediastinum represent about 18% of all primary mediastinal tumors [2] .
Of all bronchogenic cysts, 15∼23% are intrapulmonary bronchogenic cysts [3] . The clinical and radiological presentations of bronchogenic cysts vary from incidental radiologic finding without symptoms, to large mass-like findings associated with intense symptoms. Once the condition is diagnosed, complete excision is the standard management. In this retrospective Deok Heon Lee, et al − 280 − study, we report our experience of the clinical characteristics and management of intrathoracic bronchogenic cysts.
MATERIALS AND METHODS
Between August 1990 and December 2009, 30 patients with bronchogenic cysts underwent surgery at our hospital.
Thirty excised cysts were pathologically confirmed by ciliated columnar cuboidal epithelia containing cartilage or bronchial glands on the cyst surface. After excluding 6 extrathoracic bronchogenic cysts during the study period, 24 (80.0%) patients with intrathoracic bronchogenic cysts were enrolled in this study. There were 12 females (50.0%) and 12 males (50.0%). The mean age was 26.3 (range, 5 to 64) years. The mean follow-up period was 27.3 (range, 1 to 121) months.
The symptoms at diagnosis, radiologic findings, locations, surgical methods, pathological findings, and surgical outcomes were evaluated retrospectively from consecutive patient records. Statistical evaluation was performed by using PASW 18.0 for Windows. Mann-Whitney U or Fisher's exact test were used for comparison between groups. Differences were considered statistically significant if p-values were less than 0.05 (p＜0.05). The institutional review board of the University of Keimyung, the Republic of Korea, approved this study.
RESULTS

1) Location of the lesions
The mediastinum was the most common site. There were 15 (62.5%) mediastinal and 9 (37.5%) intrapulmonary bronchogenic cysts. Six (40.0%) mediastinal bronchogenic cysts were located in the subcarinal area, four in the posterior mediastinum, three in the perihilar area, one in the anterior mediastinum, and one in the right diaphragm. One intrapulmonary bronchogenic cysts was located in the right upper lobe, three in the right middle lobe, three in the right lower lobe, one in the left upper lobe and one in the left lower lobe. years. There were no significant differences in sex and age between the two groups (p=1.000, p=0.929).
2) Patient's characteristics
3) Clinical presentations
Symptoms were present in 13 patients (54.2%), of whom 10 patients (76.9%) experienced coughing and it was the most common complaint. Other symptoms included chest pain in 6 patients (46.1%), fever in 3 (23.0%), and sputum expectoration in 3 (23.0%). Eight patients (61.5%) had more than one symptom. These symptoms occurred in 8 patients with mediastinal bronchogenic cysts (53.3%) and 5 patients with intrapulmonary bronchogenic cysts (55.6%) (p=1.000).
The mean age of symptomatic and asymptomatic patients was 24.6 (range, 5 to 56) years and 28.4 (range, 13 to 64) years (p=0.369), respectively.
4) Radiologic findings
Standard chest radiographs were reviewed in all patients. 
5) Preoperative diagnosis
Based on clinical investigations and radiologic appearances, preoperative diagnoses were made in our hospital. Twelve (50.0%) of 24 patients were diagnosed with bronchogenic cysts and 12 patients were diagnosed with other conditions.
Three patients (12.5%) were misdiagnosed with neurogenic tumors, 2 (8.3%) with thymic cysts, 2 with pulmonary tuberculosis and 1 (4.2%) each with lung cancer, lung abscess, infected bullae, gynecological tumor, and congenital cystic adenomatoid malformation.
6) Operations
All except 1 patient underwent complete surgical excision.
Open thoracotomy was performed in 17 (70.8%) patients ( (Table 1 ).
7) Pathologic findings
On histologic examination, the mean diameter of the me- Complicated cysts were more commonly found in an intrapulmonary location and in symptomatic patients, but the difference was without statistical significance.
8) Surgical outcomes
The mean operating time was 98 min in patients with sim- 
DISCUSSION
Bronchogenic cysts are most commonly located in the me-
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− 283 − diastinum, and 15∼20% of all bronchogenic cysts are intrapulmonary cysts [4] . In this study, bronchogenic cysts predominantly comprised mediastinal bronchogenic cysts (62.5%), and about 37.5% were intrapulmonary bronchogenic cysts.
Symptoms are usually related to cyst infection or compression of the adjacent structures. Patients may remain asymptomatic until infection occurs, and symptoms include cough, dyspnea, and thoracic pain [5, 6] . The incidence of infection differentiates mediastinal cysts from intrapulmonary cysts [7] .
Intrapulmonary cysts were more often symptomatic than mediastinal cysts [8] . Sometimes, life-threatening complications, such as hemoptysis or respiratory distress, may occur [9, 10] .
In this study, 13 patients (54.2%) were symptomatic, and the most common symptom was cough, and symptoms in relation to location were not statistically meaningful.
Although there was no statistical significance in the present study, complicated cysts were more often found in intrapulmonary bronchogenic cysts by pathological examination.
Among symptomatic patients, 84.6% were confirmed as hav- and 40% of cases [11, 12] . Recently, McAdams et al. suggested that most bronchogenic cysts can be confidently diagnosed by non-enhanced CT, while contrast enhanced CT and magnetic resonance imaging (MRI) can be useful for differentiating bronchogenic cysts from mediastinal neoplasia [13] .
Standard chest radiography and CT are the most valuable diagnostic studies. On CT, mediastinal cysts are usually described as round, well marginated with homogenous water or soft-tissue attenuation [13] , and intrapulmonary cysts are usually described as thin-walled, of homogenous water density with air-fluid levels or air-filled cysts [3, 14] . In this study, most mediastinal bronchogenic cysts (81.2%) showed homogenous mass density on CT imaging, and six intrapulmonary bronchogenic cysts (60%) showed a heterogeneous cystic mass containing air-fluid levels as described previously.
There is generally no controversy surrounding surgical treatment of symptomatic or complicated cysts. Complete excision remains crucial for mediastinal bronchogenic cysts [4, 6, 12, 15, 16] , and also lobectomy is the best treatment for intrapulmonary bronchogenic cysts. As for peripheral small cysts, wedge resection is adequate [7] . When bronchogenic cysts are incompletely excised due to adhesion, partial excision with de-epithelization must be performed to prevent recurrence [4, 17] . Incomplete resection may lead to local recurrence more than 10 years later [18] . Surgery remains controversial in asymptomatic patients [19] . However, if left untreated, bronchogenic cysts have the potential to cause complications and malignant transformation [20] . Recently, with the development of thoracoscopic surgery, many authors have reported favorable outcomes using thoracoscopy and have suggested thoracoscopic surgery should be considered a primary therapeutic option for bronchogenic cysts [2, 4, 15, 16, 21, 22] . Video-assisted thoracic surgery for the treatment of bron- 
